Thyroid hormones and the reactivities of genetic variants of human erythrocytic glucose-6-phosphate dehydrogenase.
Thyroid hormones, throxine (T4) and triiodothyronine (T3) which are known to activate glucose-6-phosphate dehydrogenase (G6PD) activity in vivo act as substrate inhibitors of G6PD in vitro. T4 competitively inhibits NADP in human erythrocyte G6PD variants G6PDA, G6PDB and G6PDA- with inhibition constants of 2.40 +/- 0.90 X 10(-6), 3.44 +/- 0.63 X 10(-6) and 6.53 +/- 0.60 X 10(-6) mol/l, respectively. The inhibition is, however, noncompetitive with respect to G6P in the three variants. T3 also has similar inhibition pattern to T4 with inhibition constants for NADP of 1.9 +/- 0.08 X 10(-5) and 1.28 +/- 0.17 X 10(-5) mol/l for G6PDB and G6PDA-, respectively. cAMP on the other hand inhibits G6P competitively with inhibition constants 1.50 +/- 0.22 X 10(-4), 1.06 +/- 0.24 X 10(-4) and 1.76 +/- 0.14 X 10(-4) mol/l for G6PDB, G6PDA and G6PDA-, respectively. There are significant differences in the inhibition effects of T4 and cAMP with respect to NADP as substrates for the normal enzyme G6PDA or G6PDB and the deficient enzyme G6PDA- when NADP is the substrate, the latter being much more inhibited. The activation effect of thyroid hormones in vivo may therefore not be a direct result of thyroid hormone binding to the G6PD enzyme nor mediated through the action of cAMP but plausibly be through complexation of inhibitory trace metal ions by the thyroid hormones T4 and T3.